Basement membrane matrix modifies cytokine interactions between lung cancer cells and fibroblasts.
Proliferation of fibroblasts (desmoplastic reaction) in the lung adenocarcinomas is an important phenomenon that correlates with metastases and poor prognosis. Because basement membranes are often involved in the desmoplastic areas and many cytokines have binding capacity to basement membrane molecules, we hypothesized that basement membrane modify the paracrine effects between cancer cells and fibroblasts via the fibrogenic cytokines and this hypothesis was experimentally investigated. The effects of conditioned media derived from ten lung carcinoma cell lines and normal airway epithelial cells on DNA synthesis of fetal lung fibroblasts were determined. We focused on fibroblast growth factor 2 (FGF-2) as the candidate paracrine cytokines and examined their diffusion through an experimental basement membrane matrix model, Matrigel. All the conditioned media promoted DNA synthesis of fetal lung fibroblasts. Detection by ELISA methods and the neutralizing antibodies suggested that FGF-2 was one of the responsible factors for the growth promotion. Diffusion of FGF-2 across the polycarbonate membrane was suppressed by coating with Matrigel. When FGF-2-secreting A549 cells were covered with Matrigel, FGF-2 was stored in Matrigel and its diffusion into the culture media was significantly reduced. Binding of FGF-2 to Matrigel was completely blocked by a basic protein, protamine sulfate. In the presence of protamine sulfate in Matrigel overlaid on A549 cells, diffusion of FGF-2 increased 7-fold as much as that without overlaid Matrigel. These results suggest that the basement membrane acts as a barrier to the diffusion and a reservoir of cytokines secreted by cancer cells, and that the subsequent degradation of the basement membrane by cancer cells could release the stored cytokines and promote growth of fibroblasts.